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(57) [Abstract] 

[Problem] It regards uniformity of coating and composition f 
or film formation which issuperior in low dielectric constant am 
mechanical strength and long term storage stability etc of 
solution asthe interlayer insulating film material in 
semiconductor element etc. 

[Means of Solution] (A) From group which consists of compoi 
nd which is displayed with thebelow-mentioned General Formu 
(1) and compound which is displayed with thebelow-mentioned 
General Formula (2) compound of at least 1 kind which is 
chosen imderexisting of metal chelate compound hydrolysis , 
From group which consists of compound which is displayed wit 
thecompound and (B) below-mentioned General Formula (1) 
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R\ S i (0R2 ) 4., 



(1) 



) 



R\ (R^O) 3-5S i - (r7) d-S i (0R5) 3^R 



(2) 



{R3. RSfccfeotRfiii. i^"-eti|3Sori^r*i 
5gliqF*fcii- (CH2) diio^fciii^ 



which it condenses and thecompound which is displayed with 
below-mentioned General Formula (2) compound ofthe at least 
1 kind which is chosen under existing of acid catalyst hydroIysL 
thecomposition for film formation which designates that 
compound which is condensedis included as feature. 



General Formula 1 



Rl a Si(0R2 )4-a 



* * * * 



(1) 



( Rl hydrogen atom , shows fluorine atom or monovalent orga 
nic group, R2shows organic group of monovalent, a displays 
integer of theO to 2. ) 

General Formula 2 

R3 b(R4 O) 3- bSi - (R7)d - Si(0 Rs) 3- c R6 c ***** (2) 



( R3 and R4 and R5 and R6, show organic group of identical o: 
different and therespective monovalent, b and c, shows 
quantity of identical or different and theO to 2, R7 shows 
oxygen atom or -(CH2)n-, d shows theO or 1, n shows quantity 
of 1 to 6. ) 



[Claim(s)] 



[Sl««ll (A) Tffi-flftxC (1) vm^ti^it^ 

m^lfTU-9&^ (2) v^^h^it^m^i^U;tm 



R'a S i (0R2 ) 4-a 



(1) 



) 



[Claim 1] (A) From group which consists of compound which 
s displayed with thebelow-mentioned General Formula (1) and 
compound which is displayed with thebelow-mentioned Genera 
Formula (2) compound of at least 1 kind which is chosen 
underexisting of metal chelate compound hydrolysis , From 
group which consists of compound which is displayed with 
thecompoimd and (B) below-mentioned General Formula (1) 
which it condenses and thecompound which is displayed with 
below-mentioned General Formula (2) compound ofthe at least 
1 kind which is chosen under existing of acid catalyst hydrolysi 
thecomposition for fihn formation which designates that 
compound which is condensedis included as feature. 



General Formula 1 



Rl a Si(0R2 )4-a 



* * * * * 



(1) 



( Rl hydrogen atom , shows fluorine atom or monovalent orga 
nic group, R2shows organic group of monovalent, a displays 
integer of theO to 2. ) 



-»a2 



(R^O) 3-bS i - (R^) d-S i (Or5) 3^r 

(2) 



General Formula 2 

R3 b(R4 O) 3- bSi - (R7)d - Si(0 R5) 3- c R6 c ♦ ♦ * * ♦ (2) 
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m^^f-thit- (CH2) „-*^L, dlio^fciiiS 



( R3 and R4 and R5 and R6, show organic group of identical o: 
different and therespective monovalent, b and c, shows 
quantity of identical or different and theO to 2, R? shows 
oxygen atom or -(CH2)n-, d shows theO or 1 , n shows quantity 
of 1 to 6. ) 



2 1 L/- h A<TE-®a ( 3 ) 



RfigM (OR9) f., 



(3) 



[Claim 2] Metal chelate compound being below-mentioned gei 
eral formula (3), composition for film formationwhich is stated 
in Claim 1 which designates that it is a compound whichis 
displayed as feature. 



R8 eM(0 R9)f-e 



« ♦ ♦ # ♦ 



0) 



(As for R8 as for chelator and M as for metal atom andthe R9 
carbon number 2 to 5 alkyl group or carbon number 6 to 20 
aryl group is shown, as for f atomic valency of metal M, as for ( 
integer of 1 to f is displayed. ) 



R^Oq (r12o) gR^' 



(4) 



a 1 4 cDT;u4^;us^fciJc H3 c o bSiiti^ 1 

-2(DBasa-ro ) 



[Claim 3] Composition for film formation which is stated in C 
laim 1 which designatesthat acid catalyst is organic acid as 
feature. 

[Claim 4] Composition for film formation which is stated in C 
laim 1 which designatesthat solvent which is displayed with 
below-mentioned general formula (4) isincluded as feature. 



Rl0O(Rl2O)gR!l 



4t 4c * it 4r 



(4) 



( RiO and Rl l, becoming independent respectively, shows orga 
nic group of themonovalent which is chosen from hydrogen 
atom , carbon number 1 to 4 alkyl group or CH3 CO theRl2 
shows alkylene group, g displays integer of 1 to 2. ) 



[Claim 5] Furthermore composition for film formation which 
is stated in Claim 1 whichdesignates that compound of at least 1 
kind which is chosen fi*om groupwhich consists of compound 
and (meth) acrylic polymer which possess -diketone and 
polyalkylene oxide structure is added as feature, 

[Claim 6] Material for insulating film formation which design 
tes that it consists of compositionfor film formation of Claim 5 
as feature. 



[000 1] 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention regards com 
position for film formation, furthermore as for details,it 
regards uniformity of coating and composition for film 
formation which issuperior in low dielectric constant and 
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mechanical strength and long term storage stability etc of 
solution asthe interlayer insulating film material in 
semiconductor element etc. 



[0002] 

tziy'ji) (s i 0 2) K*<^ffl*nrL^So -tur. 5fi 

. SOG (Spin on Glass) mtmthi> 

m^m<D^fmt&m^iii)^o\zts^xi^^o ^tz. 

mmmmt^mn^hxi^ho LA^L^^?!)<b. ^^m^m^^ 
i^m<om^f&m^t<^^t*ixti^). ttzt^-ox. c^y 
mfmmm^nmi^i^*ii>^o\zu^xi^i>o 



[00031 ^ZX. »#M^6-1 8 1 20 

mm^mmfS^mmTF^^xi^^o z0m^mmfs.mt 
. ei7KttA<e<. m^'y-j^mzmhfz^mt^mm:(Dm 
mm^mmt^zt^E^ttxis^). ^tmrnt. ^ 



[0 0 0 4] ^fz. WO9 6/007 5 8-^'i]^afr(*, 



[0 0 0 5] Sblr. imW-3-20 3 7 m<ikm\Z{t 

immmrpjSimm^m<m^sihxi^i>o zaymt^^ 



[0002] 

[Prior Art] Until recently, silica (Si02) membrane which was fo 
med with C VD method or other vacuum process as interlayer 
insulating filmin semiconductor element etc, is used. It is 
designed in such a way that also insulating film of coated type 
whichdesignates hydrolysis product of tetra alkoxysilane which 
is called SOG (Spin on Glass) membrane and,recently, from 
with fact that insulating film between uniform layer isformed as 
object, as main component is used. In addition, interlayer 
insulating film of low dielectric constant which designates 
polyorganosiloxane whichis called organic SOG attendant upoi 
semiconductor element or other trend to high integration, as 
main component isdeveloped. But, electrically insulating 
property between conductor which is superior attendant upon 
the semiconductor element or other further trend to high 
integration and multilayering, is required, therefore, from in 
thelow dielectric constant and CMP resistance is superior, is 
designed in such a way that it canseek interlayer insulating film 
material which at same time is superior in storage stability. 

[0003] Then, from coated type composition for insulating film 
formation of low dielectric constant is disclosed in the Japan 
Unexamined Patent Publication Hei 6 - 181201 disclosure as 
interlayer insulating film material. As for this coated type 
composition, We designate that insulating film of 
semiconductor device where hygroscopic is low, issuperior in 
crack resistance is offered as object, constitutionbecomes 
organometallic compound which includes element of at least 1 
kind which ischosen from titanium, zirconium, niobium and 
tantalum and theorganosilicon compound which at least one it 
possesses alkoxy group condensation polymerization doing in 
the intramolecular, it is a coated type composition for 
insulating film formation where number average molecular 
weight designates theoligomer of 50 0 or greater as main 
component. 

[0004] In addition, it is used for formation of interlayer insulati 
ng film of multilayer metallized substrate tothe WO 96/00758 
disclosure , it consists of metal alkoxide and organic solvent ett 
other than the alkoxy silane and silane, thick film application 
being possible, material forthe silica type coated type insulating 
film formation which at same time is superior in oxygen plasma 
resistance isdisclosed. 

[0005] Furthermore, in Japan Unexamined Patent Publication 
Hei 3 - 20377 disclosure , coating solution for useful oxide 
coating formation is disclosed in the electronic part or other 
surface planarization and interlayer insulating etc. coating 
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[0006] LA^L. ±E©*5l3V7><b^«8lw^f 



[0007] 



solution for this oxide coating formation offers uniform coating 
solution which does not have theoccurrence of gelled product, 
in addition, when treatment withhardening and oxygen plasma 
with high temperature by using this coating solution, was done, 
designates that satisfactory oxide coating which does not have 
crackis obtained as object. It is a coating solution for oxide 
coating formation where and, it constitutes the, specified silane 
compoundand specified chelate compound hydrolysis, 
polymerizes similarly underexisting of organic solvent and is 
acquired. 

[0006] But, as description above when titanium and zirconium c 
r other metal chelate compound are combined inthe silane 
compound, it is not something which uniformity and low 
dielectric constant and themechanical strength of coating and 
furthermore long term storage stability etc of solution 
balancewell it possesses. 

[0007] 

[Problems to be Solved by the Invention] This invention regard 
s composition for film formation in order to solve theabove- 
mentioned problem, furthermore as for details, uniformity and 
thelow dielectric constant and mechanical strength of coating, 
furthermore it designates that thematerial for interlayer 
insulating film which is superior in long term storage stability o 
solution isoffered as object as interlayer insulating film in 
semiconductor element etc. 



[0 0 0 8] (A) Tlfi-iSxC (1) 

XS\z (B) TSB-«S (1) ■eS**i«4b^«lte<fctfT 

(2) x*^i^tihit^m^hU^m^^)miih 
. m^Lfzit^m^i^zti:^^tti>mr^mmfiL 



[0008] As for this invention, From group which consists of co 
mpound which is displayed with the(A) below-mentioned 
General Formula (1) and compound which is displayed with 
thebelow-mentioned General Formula (2) compound of at least 
1 kind which is chosen underexisting of metal chelate 
compound hydrolysis , From group which consists of compound 
which is displayed with thecompound and (B) below-mentioned 
General Formula (1) which it condenses and thecompound 
which is displayed with below-mentioned General Formula (2) 
compound ofthe at least 1 kind which is chosen hydrolysis , it is 
a composition for film formation whichdesignates that 
compound which is condensed is included as featureand 
something which offers material for insulating film formation 
under existing oflhe acid catalyst. 



Ria S i (0R2) 4-a 



(1) 



. R2i4Hi(Z)^ass^L. aiio-2a)e»ss-ro 



) 



General Formula 1 



Rl a Si(OR2)4-a 



(1) 



( Rl hydrogen atom , shows fluorine atom or monovalent orga 
nic group, R2shows organic group of monovalent, a displays 
integer of theO to 2. ) 



-IBS 2 



General Formula 2 
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R^b (R^O) 3-bS i (r7) d-S i (OR5) 3^R 
% ' • (2) 

TFto ) 

[0009] 

[00 1 0] (A) 
(A-1) 

±E-9ftiC (1) I3fcl^•r. R!fccfci;R2(DHffi<7)Wa 
S^LTI*. 7Jl^)l&. TU-;US. TU/bS. -^^U 

) I3^3l^r. RM*nia)S«i«. #(37;u+;us*fci* 
tLXit. -^^yi'S. x^;uS. :/pe;uS. 

-fiSit (1) icfcixr. 7^)-Ji^&tLXlt. ^x-yu 



R3 b(R4 O) 3- bSi - (R7)d - Si(0 R5) 3- c R6 c * ♦ (2) 



(organic group of identical or different and respective monova 
lent is shown, b and c,shows quantity of identical or different 
and 0 to 2, R7 shows oxygen atomor -(CH2)n-, d shows 0 or 1, 
n shows quantityof 1 to 6. ) 



[0009] 

< Embodiment of Invention > 
[0010] (A) Component 
(A-1) Component 

In above-mentioned General Formula (1), as organic group of nr 
onovalent of Rl and R2,the alkyl group , aryl group , allyl 
group and glycidyl group etc can be listed. In addition, Rl 
organic group of monovalent, being a especiallyalkyl group or 
phenyl group is desirable in General Formula (1). Here, beabl 
to list methyl group , ethyl group , propyl group and butyl 
group etc as alkyl group, to be a preferably carbon number 1 1( 
5, these alkyl group, even with havebeen allowed to have 
diverged, furthermore hydrogen atom in fluorine atom etcthe 
optionally substitutable . In General Formula (1), as aryl grou; 
phenyl group , naphthyl group , methyl phenyl group , the 
ethyl phenyl group , chlorophenyl group , bromophenyl group 
and fluorophenyl group etc can be listed. INDEX 20 
TRANSLATED AS: chain... 



[001 1] -fiftxC (1) x*^^*i^it^^<oM:t$mt 

vv^>. :7;u/t-p h'J- i s o-;::^P7K4-vv^>. 
7>U*P h'J-n-':^h+->V7>s ^yu^fphu-s 

e c-:^h^vv^>s yjltO K'J- t e r i - Z^ \- 
+vv^>. 7;U:i-P h'J7xy^vv7>. Th^> 

PtK^-VV^V* *f h'7— i S O — 7^P7K4^VV7>v 
T — n — ? h4rV^>* T h^— s e c — h+V 
'>7>. f-h^- t e r t-^h+v">7>. 

xy+t/^7>'5:if : >«^;uhU> h+^v^>. 

;u h U X V7 > h 'J - n - :/P7tf4^ V V 



[001 1] As embodiment of compound which is displayed with G» 
neral Formula (1), the trimethoxysilane, triethoxysilane , tri- 
n - propoxy silane , tri- iso - propoxy silane , tri- n - butoxy 
silane , tri- s - butoxy silane , the tri- tert - butoxy silane , tri 
phenoxy silane , fluoro trimethoxysilane , fluoro 
triethoxysilane , fluoro tri- n - propoxy silane , fluoro tri- iso - 
propoxy silane , the fluoro tri- n - butoxy silane , fluoro tri- s - 
butoxy silane , fluoro tri- tert - butoxy silane , fluoro tri 
phenoxy silane , tetramethoxysilane , tetraethoxysilane and 
the tetra - n - propoxy silane , tetra - iso - propoxy silane , 
tetra - n - butoxy run , tetra -s - butoxy silane , tetra - 
tert - butoxy silane , such as tetraphenoxysilane ; methyl 
trimethoxysilane , methyl triethoxysilane , methyl tri- n - 
propoxy silane , methyl tri- iso - propoxy silane , methyl tri- 
n - butoxy silane , methyl tri- s - butoxy silane , methyl tri- 
tert - butoxy silane , methyl tri phenoxy silane , ethyl 
trimethoxysilane , ethyl triethoxysilane , ethyl tri- n - 
propoxy silane , ethyl tri- iso - propoxy silane , ethyl tri- n - 
butoxy silane , ethyl tri- s - butoxy silane , ethyl tri- tert - 
butoxy silane , ethyl tri phenoxy silane , vinyl 
trimethoxysilane , vinyl triethoxysilane , vinyl tri- n - 
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c-:^h+vv^X xf^;uh'J- t e r t-:?h**> 

x^;i.hg:7xy4-vv^>. e-;uhij>h 

^i/'i/^X t'-;bhUx h^vv^>. er.;uhU- 
•J-s e c-:/h4-vv^>. t'x;Uh'J- t e r t - 

e c-'^h^V">7>. n-'^Ptf^LhU-t e r t- 

n-:/Ptf;uh»J7iy4^vv^>. 
i -:?pe;uKg^ h+vi/^>. i -:^pf;uh'jx 

h+"i>v^X i -:/Pbf;i/h'j-n-::^p;K+i/->^ 
i f;uh'j- I s o-:/p;K^vv^>. i 
->^pe;uh'j-n-^h+vv^>. i-:^pe;i/K 

'j-s e c-:?h+i/i/^>. i -3^Pe;i/h'J- t e 

rt-:;h+vv^>. i -:^Pe>il.h'j^x/4^vv 

XK+VV7>. n--?^;Uh'j-n-:fp;K^i/i/7 
X n-:/^;UhU- i s o-:^P7K^VV^>, n- 

e c-':?h^vv7>. n-7^^;Uh'J- t e r t 
h+i/S/^>. n-:;5^;Uh'j7i/+vv^>. so 
c-:^^;UhU;< h^i/i/^V. s e c-:^^;i.- i - 
h'jXh^VV7>. s e c-:/^;i/- h'j-n-:^p 
7K^i>S/5>. sec-;:^^;i/-h»j- I so-:^P7K 

s e c-:^^;U- hy-n-T^h+S/v^ 

s ec-::f^;U-h'j-s e c-3^h4^vi/7>. 
sec-:?f^;U-h'J-t e r t-::^h+vS/^>. s 

> K4^vv7>. t-::^5^;uh';xh+vv^>. t- 
:/^;uh'J-n"^P7K+v>^>> t-::^^;i.h'J- 

i s o-:^P7K^vi/7>. t -'^f^^l.h'J-n-l^h 

. t-::^^;uh'j- t e r t-:;fh^vv^>. t-:? 
^>ibh'j7x/^vv^>. :7x-;uKU/ h^vv5 

7x^;Uh'>lx h + vv^>, 7xx;uh'J-n- 

:^P7K+*>v^>. 3?xx;uh'j-i so-::^P7K^v 
v5>. 7x-;uh'j-n-:/h4^vv7>, 7ix;u 
h'J-s e c-:^h4vv^>. :7x::i;Uh'J- t e r 

t-:^h4^^v^>. :7i-;i/hU7x/4^^->^>. 
ex;uhU> h^vv^>. e-;uh'jxh^vv^> 

:?pe;uh'jxh4rS/S/5>. r-^^«JvK+v::^pe 
^uh'Jp' h+vv^>. r-yj vK+v:^pe;uh'j 
xh^vv7>. r-hU7PP:/pe;i/h'J> h+v 
S^7>. r-hU7PP:^pe;i.hUxh+i/t^7>J5: 



propoxy silane , vinyl tri- iso - propoxy silane , vinyl tri- n - 
butoxy silane , vinyl tri- s - butoxy silane , vinyl tri- tert - 
butoxy silane , vinyl tri phenoxy silane , n - propyl 
trimethoxysilane , n - propyl triethoxysilane , n - propyl tri- n - 
propoxy silane , n - propyl tri- iso - propoxy silane , n - propyl 
tri- n - butoxy silane , n - propyl tri- s - butoxy silane , n - 
propyl tri- tert - butoxy silane , n - propyl tri phenoxy silane , i • 
propyl trimethoxysilane , i - propyl triethoxysilane , i - propyl 
tri- n - propoxy silane , i - propyl tri- iso - propoxy silane , i - 
propyl tri- n - butoxy silane , i - propyl tri- s - butoxy silane , i - 
propyl tri- tert - butoxy silane , i - propyl tri phenoxy silane , 
n-butyl trimethoxysilane , n-butyl triethoxysilane , n-butyl tri- 
n - propoxy silane , n-butyl tri- iso - propoxy silane , n-butyl 
tri- n - butoxy silane , n-butyl tri- s - butoxy silane , n-butyl tri 
tert - butoxy silane , n-butyl tri phenoxy silane , s - butyl 
trimethoxysilane , s - butyl - i - triethoxysilane , s - butyl - 
tri- n - propoxy silane , s - butyl - tri- iso - propoxy silane , s - 
butyl - tri- n - butoxy silane , s - butyl - tri- s - butoxy silane , 
s - butyl- tri- tert - butoxy silane , s - butyl - tri phenoxy 
silane , such as t-butyl trimethoxysilane , t-butyl 
triethoxysilane , t-butyl tri- n - propoxy silane , t-butyl tri- iso 
propoxy silane , t-butyl tri- n - butoxy silane , t-butyl tri- s - 
butoxy silane , t-butyl tri- tert - butoxy silane , t-butyl tri 
phenoxy silane , phenyl trimethoxysilane , phenyl 
triethoxysilane , phenyl tri- n - propoxy silane , phenyl tri- 
iso - propoxy silane , phenyl tri- n - butoxy silane , phenyl tri- 
s - butoxy silane , phenyl tri- tert - butoxy silane , phenyl tri 
phenoxy silane , vinyl trimethoxysilane , vinyl 
triethoxysilane , - aminopropyl trimethoxysilane , - 
aminopropyl triethoxysilane , - glycidoxy propyl 
trimethoxysilane , - glycidoxy propyl triethoxysilane , - 
trifluoropropyl trimethoxysilane and - trifluoropropyl 
triethoxysilane ; dimethyl dimethoxy silane , dimethyl 
diethoxy silane , dimethyl - di- n - propoxy silane , dimethyl 
- di- iso - propoxy silane , dimethyl - di- n - butoxy silane , 
dimethyl - di- s - butoxy silane , dimethyl - di- tert - butoxy 
silane , dimethyl diphenoxy silane , diethyl dimethoxy silane , 
diethyl diethoxy silane , diethyl - di- n - propoxy silane , 
diethyl - di- iso - propoxy silane , diethyl - di- n - butoxy 
silane , diethyl - di- s - butoxy silane , diethyl - di- tert - 
butoxy silane , diethyl diphenoxy silane , di- n - propyl 
dimethoxy silane , di- n - propyl diethoxy silane , di- n - 
propyl - di- n - propoxy silane , di- n - propyl - di- iso - 
propoxy silane , di- n - propyl - di- n - butoxy silane , di- n - 
propyl - di- s - butoxy silane , di- n - propyl - di- tert - 
butoxy silane , di- n - propyl - di- phenoxy silane , di- iso - 
propyl dimethoxy silane , di- iso - propyl diethoxy silane , di- 
iso - propyl - di- n - propoxy silane , di- iso - propyl - di- 
iso - propoxy silane , di- iso - propyl - di- n - butoxy silane , 
di- iso - propyl - di- s - butoxy silane , di- iso - propyl - di- 
tert - butoxy silane , di- iso - propyl - di- phenoxy silane , di- 
n-butyl dimethoxy silane , di- n-butyl diethoxy silane , di- n- 
butyl - di- n - propoxy silane , di- n-butyl - di- iso - 
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"^h^-vv^^. v^T^U— V— s e c — ^ h^-vv^ 
vy^;U-v-t e r t-:^K+vv^V. 

vx^;U-v-n-::^h4^vv^>. vx^^u-v-s 
ec-:/h + vv7>. vXf^;U-i;- t e r t -•:?h 
:^VV7>. vXf^;i.i/7x/+v>7>. 

□ e;i/vy h+vv^>. v-n-::^ae;i/vxh*v 
s;-n-:^pe;u-v-n-::^h+>v7>. v-n- 

;u-v-:7xy+vv/7>. v- i so-:/pf;u>y 
h+vv^>> i s o-:/Ptf;bvxh+vv^> 
. v-i so-:^Dt>-v-n-:/p;K*vv^>. 
V- i s o-:?Pt°;u-v- I s o-:?P7t<+*>v5> 

- i s o-T^Ptf^lz-v-s e c-:/h*vv^>> V 

- i s o-:^Ptf^l/-v- t e r t -:/h^i>V7>s 

v-i s o-::^pf;u-v-:7xy^vv^>. v-n 
-:?^;uv/ h^vv^>. v-n-::^^;uvx h^v 

V^>. v-n-^^;U-v-n-7^P7K+vv^V. 
•v-n-7^^>U-v- i s o-:;^P/-K^vv^>. V- 

n-:^^;u-v-n-:;h+vv7>. v-n-::^^;i/ 
-e;-sec-:/h^->v7>. i;-n-:^^;u-i?- 
t e r t -^h4vv7>. v-n-:/^;u-v-:7x 
y^vvT>. v-s e c-:?^;uv> h^vv^>. 
e;-s e c~::f^;U'vXh^*>i/7>s v-sec--? 

f^;u-v-n-:fP7K+vv7>. v-s e c-::^5^;u 
-V- i s o-3^P7K+^>i/7>. v-s e c-::^5^;u 

-v-n-:;h+^i/7>. v-sec-:;^;i.-v- 
s e c — ^ h4-vv^>> V— s e c — "^^yU— V— t 
e r t — ^ h^-vv^^. v— s e c — ^^VU— V— "7 
i/^vv7>. V- t e r t -:?^;i'V> h+vv7 
V- t e r t -3^T;UvX h^vv^>. V- t e 
r t-:f5^;U-V-n-:/Pi^+vv^>. v-t e r 

t -:?5^;t/-v- i s o-::^p;t^:^vv^>> v- t e 

r t-:?^;U-V-n-:?h4rVV^>, v-tert 
-:^^;U-v-s e c-:?h+i>^/7>. v-tert 
-:?^yU-v- t e r t -:^h+vV7>. v- t e r 

t -:f5^;u-v-7xy+vv^>. v7ix;uv;> h 

v7xx;u—:/-xh^vv7>, v7x 
x;u-v-n-:fP7K+vv7>. v7xX>U-v-i 
s o-3^Pn^^VV7>. v:7x-;i.-v-n-:/h4r 
VV7>. i>7x-;U-e/-s e c-:?h+i/e/7>. 
v^xxju-*:;- t e r t-:^K+vv^V. v7x- 
;Uv7xy+vv^>. vfx>Uhij> h^e/v^>. 

pe;i.hUxh+vi^7X r--y»J->K*v:^pe;u 



propoxy silane , di- n-butyl - di- n - butoxy silane , di- n- 
butyl - di- s - butoxy silane , di- n-butyl - di- tert - butoxy 
silane , di- n-butyl - di- phenoxy silane , di- s - butyl 
dimethoxy silane , di- s - butyl diethoxy silane , di- s - butyl - 
di- n - propoxy silane , di- s - butyl - di- iso - propoxy silane , 
di- s - butyl - di- n - butoxy silane , di- s - butyl - di- s - 
butoxy silane , di- s - butyl - di- tert - butoxy silane , di- s - 
butyl - di- phenoxy silane , di- t-butyl dimethoxy silane , di- 1- 
butyl diethoxy silane and di- t-butyl - di- n - propoxy silane , 
di- t-butyl - di- iso - propoxy silane , di- t-butyl - di- n - 
butoxy silane , di- t-butyl- di- s - butoxy silane , di- t-butyl 

- di- tert - butoxy silane , di- t-butyl - di- phenoxy silane , 
biphenyl dimethoxy silane and biphenyl - di- ethoxy silane , 
biphenyl - di- n - propoxy silane , biphenyl - di- iso - 
propoxy silane , biphenyl - di- n - butoxy silane , biphenyl 

- di- s - butoxy silane , biphenyl- di- tert - butoxy silane , 
such as biphenyl diphenoxy silane , divinyl trimethoxysilane , 

- aminopropyl trimethoxysilane , - aminopropyl 
triethoxysilane , - glycidoxy propyl trimethoxysilane , - 
giycidoxy propyl triethoxysilane , - trifluoropropyl 
trimethoxysilane and - trifluoropropyl triethoxysilane ; It is 
listed, preferably , tetramethoxysilane , tetraethoxysilane 
and tetra - n - propoxy silane , tetra -iso - propoxy silane , 
it is a tetraphenoxysilane , a methyl trimethoxysilane , a 
methyl triethoxysilane , a methyl tri- n - propoxy silane , a 
methyl tri- iso - propoxy silane , a ethyl trimethoxysilane , a 
ethyl triethoxysilane , a vinyl trimethoxysilane , a vinyl 
triethoxysilane , a phenyl trimethoxysilane , a phenyl 
triethoxysilane , a dimethyl dimethoxy silane , a dimethyl 
diethoxy silane , a diethyl dimethoxy silane ,a diethyl diethox) 
silane , a biphenyl dimethoxy silane , a diphenyl diethoxy 
silane, a trimethylmonomethoxysilane , a trimethylmono 
ethoxy silane , a triethyl mono methoxy silane , a triethyl 
mono ethoxy silane , a triphenyl mono methoxy silane and a 
triphenyl mono ethoxy silane. These may use one, two kinds 
or more simultaneously. 
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X ->t^;uh'J-i s o--:^P7K4^v->7>. X5^;uh 

'J/h^>V7>. XT;i'hUXh^vvv>. t*x^U 
h'J>h4^vv7>. t'x;uh'jxh+vv7>. 7x 
xybh'j;* h4^vv7>. 7ix;uh'jxh*vvv> 
. v>?^;Uv/ K*vv7>. v;<T^UvXh4^vv7 
X vx^;uvy vX5^;i.vx h+i/v 

i/7x^;i/v/ h^^S/v^V. ■y^x-VUi/Xh 

;u^yxh+vv7>. hgx5^;u^y / h^vv^> 
, hUx^;u^/xh+vi>7>. hU7ix;u^y^ 
h*vv7>. h'j7xx;u^yxh+vv7>"efc* 

[00 1 2] (A-2) fi£» 

±i5-aaxC (2) icfci^r. iiia>^<^s<hLr(i. $fe 
-fiss (2) (Do-^. Ritmrnm^f-cDit^^tLxit. i 

1*->. '^^If^xy^vvvP^^-^t-^^ 1. 1. 1, 3 
. 3-^>$J« h^v-3--?«^;Uvi/P^-t^->. 1, 
1. 1, 3. S-^V^rxh^^^-S-y^^Uv-^P^r 
1. 1. 1. 3. 3-^>^y K4v-3-7x 
x;i.vvP+-9->. 1. 1, 1. 3. 3-^>5»xh^ 
S/-3-7xx;ii/*>p:t-9->, 1,1.3. 3-Th 
^^h^v-i. 3-vy^;uvva^-tf->. 1. 1. 
3. 3— rh^Xh+v-l. 3-vy^;UvvP+-9- 
X 1. 1, 3. 3-Th^^ H^i/-1. 3-i>7x 
-;i/vvP4r-bl->. 1. 1. 3. 3-Th^xh4^v- 
1. 3-v7xx;UvvP^-9->. 1. 1. 3-h'J> 
h+i/-1. 3. 3-hU>T;Ui?vP^-9->. 1. 1 
. 3-hUXh+v-1. 3. 3- h'J;^^;i-vvP^ 
■9->. 1, 1. 3-h';> h4^v-1, 3. 3-hV7 
xx;UvvP+-t>->. 1. 1. 3- h'jx h+i^-1. 
3. 3-hU7xx;Ui;i/P:t-9->. 1, 3-v/ h+ 
*>~1. 1. 3. 3-Th^y^;Ui?->P+i^'>. 1. 
3-vXh^v-1. 1. 3. 3-x h^y^^l-vvP 
1. 3-i?>h+v-1. 1. 3. 3-Th7 

7xx;ui;*>a+-i^>, 1. 3--:;x h^->- 1 . 1. 

3. 3-Th77xx;us;vP:^if>*(!:$^lf€>Ct 

. /s+-9-xh+vi/vP+-9-^'. 1. 1. 3. 3-xh 
^^K+v-l. 3-^/^^;Ui;vP+-9->. 1. 1, 
3. 3-Th7Xh+v-1. 3-v-?t^;i/VvP+it 



[0012] (A - 2) Component 

In above-mentioned General Formula (2), as organic group of 
monovalent, organic groupwhich is similar to General Formula 
(1) ahead can be listed. Among of General Formula (2), R7as 
compound of oxygen atom, hexamethoxy disiloxane , hexa 
ethoxy disiloxane , hexa phenoxy disiloxane and 1,1,1,3,3 - 
penta methoxy - 3 - methyl disiloxane , 1,1,1,3,3 - penta 
ethoxy - 3 - methyl disiloxane , thel,l,l,3,3 - penta 
methoxy - 3 - phenyl disiloxane , 1,1,1,3,3 - penta ethoxy 

- 3 - phenyl disiloxane , 1,1,3,3 - tetra methoxy - l,3-di 
methyl disiloxane , 1,1,3,3 - tetra ethoxy -1,3-di methyl 
disiloxane , 1,1,3,3 - tetra methoxy - 1,3-di phenyl disiloxane , 
1,1,3,3 - tetra ethoxy - 1,3-di phenyl disiloxane , 1,1,3 - 
trimethoxy - 1,3,3 - trimethyl disiloxane , the 1,1,3 - 
triethoxy - 1,3,3 - trimethyl disiloxane , 1,1,3 - trimethoxy 

- 1,3,3 - triphenyl disiloxane , 1,1,3 - triethoxy - 1,3,3 - 
triphenyl disiloxane , 1,3-di methoxy -1,1,3,3 - tetramethyl 
disiloxane , 1,3-di ethoxy ♦ 1,1,3,3 - tetramethyl disiloxane , 
1,3-di methoxy - 1,1,3,3 - tetra phenyl disiloxane and 1,3-di 
ethoxy - 1,1,3,3 - tetra phenyl disiloxane etc can be listed. It 
is listed among these, hexamethoxy disiloxane , hexa ethoxy 
disiloxane and 1,1,3,3 - tetra methoxy - 1,3-di methyl 
disiloxane ,the 1,1,3,3 - tetra ethoxy - 1,3-di methyl 
disiloxane , 1,1,3,3 - tetra methoxy - 1,3-di phenyl disiloxane , 
1,3-di methoxy - 1,1,3,3 - tetramethyl disiloxane , 1,3-di 
ethoxy- 1,1,3,3 - tetramethyl disiloxane , 1,3-di methoxy - 
1,1,3,3 - tetra phenyl disiloxane and 1,3-di ethoxy - 1,1,3,3 - 
tetra phenyl disiloxane etc, as desirableexample. In General 
Formula (2) d as compound of 0, hexamethoxy disilane , hexa 
ethoxy disilane , hc7xx4-v disilane , 1,1,1,2,2 - penta 
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1. 1. 3. 3-irh5^ h*v-1. 3-i?7i 
^;Uvvn+-9->. 1. 3-v>h^v-1. 1. 3. 
3-xh5>T;UvvP4^-y'>. 1. 3-vXh+>- 
1. 1. 3. 3-Th7;>*^^l/*:/'S/a*i^>. 1. 3- 
v>h+v-l. 1. 3. 3-xh^7x:i;bvva+ 
■y-V. 1. 3-vXh+v-1. 1. 3. 3-xh7:? 

tt^v^^o -fiSxC (2) izfcL>rdA<o<;)^b^^<t L 

'N4^i^7lX:^VVV7>. 1. 1. 1. 2. 2- 

h^v- 2-y 5^;U!^V7>. 1. 1. 1. 2 
, 2-^>^Xh^V-2->^;UvV7>. 1. 1. 
1. 2. 2--^>5ip' h^v-2-7xx;Uv;^>7>. 

1. 1. 1. 2. 2-"^>5»Xh + i/-2-7xx;i/i; 
->V>. 1. 1. 2. 2-x h4^v- 1 , 2-v 
>5^;UVV7>. 1. 1. 2, 2-Th7Xh^V-1 

. 2-v>5^;bvv7>. 1. 1. 2. 2-Th7-?^h 

2-S/:7x-;u*:^v7>. i. 1. 2. 2- 

Th^xh+i>-1. 2-v:7xx;Uvv^>. 1. 1 
, 2-h'j;« h + 2. 2- h>jy^;bvv^> 

, 1, 1. 2-hUXh4rV-1, 2, 2-h'j^^;U 
VV5>. 1. 1. 2-h»J^h^V~1. 2. 2-K 
•J7ix;i.v/v^>. 1. 1. 2-h'Jxh + v-1. 

2. 2-h'j:7x:::i;US>->7X 1. 2-v-/ h4^*>- 
1. 1, 2. 2-T h^^^;i/vv^>. 1. 2-vX 
h4rv-1. 1. 2. 2-T h^-?«^;UvV7>. 1. 
2-i;<?t 1. 2, 2-x h^:7x-;Ui;^/ 

1. 2-vXh^V-1. 1. 2. 2-xh7:7 
xx;Uvv7>^cC<t*^. -^xt (2) ClJiL^rRW- ( 

ex (^^-y-xh^vv'j;!/) /^ly. 
ex (^4^'9-:7xy+i>i/'j;W ex (y^ h 

^e/>^;uv'j;u) ex (vxh^v>^;i.v 

ex {v> h+v7xx;uv'j;U) 
ex (i/xh+i/7x-;ui/»j;u) y^ri/. ex ( 
/ h4rvvy5^;uv'j;u) ^5i>. ex (Xh^PVVy 
5^;uv'j;i/) ex (> h+vv:7ix;uv»j;u 

) ex (xh:^vi;:7x-;uvu;i/) 
ex K+vv'j;u) x$>. ex (^^-9-x 

h^vv'j^u) x^>. ex (^^+^7x/+vv'J;^ 
) x^>. ex (vjji h^vy^^uv'j^b) x^>. e 

X (vXh^v-?'5^JUv'j;U) X5f>. ex (v;^ 
V'7xii;Uv«j;U) X^>. ex {vXh4Fv7xx;u 

i>u;u) x^>. ex (> h4=-vv/^;uvu;u) x^ 

ex (xh+vv;«^;Uv'j^U) X5i>. ex 
h+vv:7x:i;uvu;u) x5'>, ex (xh+vv^ 

i-;UvU^l/) x$r>. 1. 3-ex (-^^-y-/ h^v 

vij;u) :?Q/^x 1. 3-ex (^^-y-xh+vvu 
;u) 1, 3-ex ('^+-ti-7xy+*>i/»j;u 

) :^py^v. 1. 3-ex (v> h^vyT;uv'j>u) 
:^D/^>, 1. 3-ex (vxh*v/5^;uv»j>u) :^ 

1. 3-ex (v> h**>7x-;i/i/'j;w 
D/«X 1. 3-ex (vxh+v:7i-;i/v»j;i/) 



methoxy - 2 - methyl disilane , 1,1,1,2,2 - penta ethoxy - 2 - 
methyl disilane , 1,1,1,2,2 - penta methoxy - 2 - phenyl 
disilane , 1,1,1,2,2 - penta ethoxy - 2 - phenyl disilane , 1,1,2, 
2 - tetra methoxy - 1,2-di methyl disilane , 1,1,2,2 - tetra 
ethoxy - 1,2-di methyl disilane , 1,1,2,2 - tetra methoxy - 1, 
2-di phenyl disilane , 1,1,2,2 - tetra ethoxy - 1,2-d! phenyl 
disilane , 1,1,2 - trimethoxy - 1,2,2 - trimethyl disilane , 1,1,2 - 
triethoxy - 1,2,2 - trimethyl disilane , 1,1,2 - trimethoxy - 
1,2,2 - triphenyl disilane , 1,1,2 - triethoxy - 1,2,2 - triphenyl 
disilane , 1,2-di methoxy - 1,1,2,2 - tetramethyl disilane , 1,2- 
di ethoxy - 1,1,2,2 - tetramethyl disilane , 1,2-di methoxy - 
1,1,2,2 - tetra phenyl disilane , 1,2-di ethoxy - 1,1,2,2 - tetra 
phenyl disilane etc, In General Formula (2) R7 as compound o: 
(CH2)n-, bis (hexamethoxy silyl) methane , bis (hexa ethoxy 
silyl) methane , bis (hexa phenoxy silyl) methane , bis 
(dimethoxy methyl silyl) methane , bis (diethoxy methyl silyl) 
methane , bis (dimethoxy phenyl silyl) methane , the bis 
(diethoxy phenyl silyl) methane , bis (methoxy dimethyl silyl) 
methane , bis (ethoxy dimethyl silyl) methane , bis (methoxy 
diphenylsilyl) methane , bis (ethoxy diphenylsilyl) methane , 
bis (hexamethoxy silyl) ethane , the bis (hexa ethoxy silyl) 
ethane , bis (hexa phenoxy silyl) ethane , bis (dimethoxy 
methyl silyl) ethane , bis (diethoxy methyl silyl) ethane , bis 
(dimethoxy phenyl silyl) ethane , bis (diethoxy phenyl silyl) 
ethane , the bis (methoxy dimethyl silyl) ethane , bis (ethoxy 
dimethyl silyl) ethane , bis (methoxy diphenylsilyl) ethane , 
bis (ethoxy diphenylsilyl) ethane , 1,3 - bis (hexamethoxy silyl) 
propane , 1,3 - bis (hexa ethoxy silyl) propane , the 1,3 - bis 
(hexa phenoxy silyl) propane , 1,3 - bis (dimethoxy methyl 
silyl) propane , 1 ,3 - bis (diethoxy methyl silyl) propane , 1 ,3 - 
bis (dimethoxy phenyl silyl) propane , 1 ,3 - bis (diethoxy 
phenyl silyl) propane , 1,3 - bis (methoxy dimethyl silyl) 
propane , the 1,3 - bis (ethoxy dimethyl silyl) propane , 1,3 - bis 
(methoxy diphenylsilyl) propane and 1,3 - bis (ethoxy 
diphenylsilyl) propane etc can be listed. Amongofthese, Itis 
listed hexamethoxy disilane , hexa ethoxy disilane and hexa 
7xx+v disilane , the 1,1, 2,2 - tetra methoxy - 1,2-di 
methyl disilane , 1,1,2,2 - tetra ethoxy - 1,2-di methyl 
disilane , 1,1,2,2 - tetra methoxy - 1,2-di phenyl disilane ,1,1, 
2,2 - tetra ethoxy -1,2-di phenyl disilane , 1,2-di methoxy - 
1,1,2,2 - tetramethyl disilane , 1,2-di ethoxy - 1,1,2,2 - 
tetramethyl disilane , 1,2-di methoxy - 1,1,2,2 - tetra phenyl 
disilane , the 1,2-di ethoxy - 1,1,2,2 - tetra phenyl disilane , 
bis (hexamethoxy silyl) methane , bis (hexa ethoxy silyl) 
methane , bis (dimethoxy methyl silyl) methane , bis 
(diethoxy methyl silyl) methane , bis (dimethoxy phenyl silyl) 
methane ,the bis (diethoxy phenyl silyl) methane , bis 
(methoxy dimethyl silyl) methane , bis (ethoxy dimethyl silyl) 
methane , bis (methoxy diphenylsilyl) methane and bis 
(ethoxy diphenylsilyl) methane, as desirableexample. Regardin 
to this invention, (A - I) component and (A - 2) component 
2 kinds or more canalso use respectively making use of above- 
mentioned (A - 1) component andthe (A - 2) conq)onent , or 
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1. 3 -fx (X h^^vv-j'^^Uv'J^u) yoji 
1, 3 -ex (xh^vv^xz:;Uv'j;U) 

1. 1. 2. 2-Th7^h + V-1 
. 2-v>^>Uvv7X 1, 1. 2. 2-Th7Xh 
+ 2-i;>T;Uvv^>. 1, 1, 2. 2-T 

h7>h+i/-1. 2-v:7x-;Uvv^>. 1.1. 
2. 2—fh^Xh4^v-1. 2-v"7x-;Ui/v^> 
. 1. 2-v>h+v-1, 1. 2. 2-Th^^^;U 
vv^>> 1. 2-vXh^v-l, 1. 2. 2-i^h 

1. 2->>h + V-1. 1. 2. 
2-xh77x~>Uv*>5>. 1. 2-vXh+*>-1 

,1,2. 2-xh^:7x-;uvv7>. ex 
>h+vv'j;i.) ex (^+ifxh+vv'j;u 

) ex (v^ h+^//^;uv'J;u) -j^^^x e 

X (vxh:^v;'T;Uv'j;b) ex (v/ 

*>7xXjU'>ij;u) >5i>. ex (vxK^v7x^;U 

ex (> h4^vi>>f^;u>'j;u) 
ex (X K^e/v>^;i/vu;u) >^>s ex 

h^vv:7xx;i.vU;u) ex (xh^vvT^ 

A<r'#^o *^BJlcJJtNT. (A) ^'AtLXit. ±IB 

(A-1) (A- 2) fs,^. t\^<iti^-r^ 

[0 0 13] *^B^rMi. ±15 (A) J5E»STIB-»^ 
(4) 



any one as (A) component. 



[0013] With this invention, above-mentioned (A) component 
is displayed with thebelow-mentioned general formula (4) 
solvent 



RlOO (CHCH3CH2O) gRil 
) 



(4 



Rl0O(CHC H3 CH2 0)gRll 



4c ♦ 4( « * 



(4) 



lai -4a>7;u+;uS*fc(icH3CO-A^iE>sii4i«) 1 
ffi(D^tts$^L. gtti-2(DS»$*-ro ) <r>sa 

TXtU7i<.^mt^o z0mo)mmtLX\t. ::^aeu> 

qeyx^>i/x— f;k "^aeu^yu^— ;u^y ::fae 
;i/x-T;k T^aeu^^^'ja-^u^y :;t;ux~-t;u 
. :;''peL/>yu3-;uv>^;ux-T;k :^peu> 
;uvx^;ux— :/peu>^^'j3-;ui? 
•::f p e;ux-T;k :^p e u>^f »j a-^i. v:;f^;ux- 
T^k v:^peu>^f'j=i-;i/^y >^;ux— T;k v 
•:?peu>y»ja-;u^yx5^;ux— T;k S?:^peu 
>yj=i— :^pe;ux~^yk v::^peu>^u 
=i-;u^y :7^;ux— x;k v:^peu>yju-;uv 
>^;ux-T;k v^peb>^^'Ji3-;bvx^;ux- 
T;k v3^aeu>yj=3— ;uv:^ae;l/x-7^;k v 
:;^peL/>'yua->i.v:;?^;ux-T;k •:^peu>'9' 



Hydrolysis it does under existing of ( RlO and Rl l, becoming in 
dependent respectively, shows organic group of themonovalent 
which is chosen from hydrogen atom , carbon number 1 to 4 
alkyl group or CH3 CO theg displays integer of 1 to 2. ). In 
this case as solvent, propylene glycol monomethyl ether , 
propylene glycol monoethyl ether , propylene glycol mono 
propyl ether , propylene glycol mono butyl ether , You can list 
propylene glycol dimethyl ether , propylene glycol diethyl 
ether , propylene glycol dipropyl ether , propylene glycol 
dibutyl ether , dipropylene glycol monomethyl ether ,the 
dipropylene glycol monoethyl ether , dipropylene glycol mono 
propyl ether , dipropylene glycol mono butyl ether , 
dipropylene glycol dimethyl ether , dipropylene glycol diethyl 
ether , dipropylene glycol dipropyl ether , the dipropylene 
glycol dibutyl ether , propylene glycol monomethyl ether 
acetate , propylene glycol monoethyl ether acetate , 
propylene glycol mono propyl ether acetate , propylene glycol 
mono butyl ether acetate . dipropylene glycol monomethyl 
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'J a— y x^;ux— T;U7-bT— yo tf U>y ether acetate , the dipropylene glycol monoethyl ether acetate , 

U / ZfD tf;ux— T^UT-tr-r — tf U> dipropylene glycol mono propyl ether acetate , dipropylene 

^ "j ;u^y :;^5';ux— f ^UT-t T— h. \^Zfoif[y glycol mono butyl ether acetate , propylene glycol diacetate , 

-/U^^^^^l/X— r;U7-fex— i}yo\:f dipropylene glycol diacetate and propylene glycol etc,the 

'j a— / xf^;i/X— x^UT-ir T— v:^p especially propylene glycol monomethyl ether , propylene 

t: U>^f U 3— "^P tf;i/X— f^l/T-irf— v glycol monoethyl ether , propylene glycol mono propyl ether , 

t*U>^^'J ::^^;ux— x;b7-trf— propylene glycol mono butyl ether , propylene glycol dimethyl 

tf U>if U VUvT-tT— lyZfo t*L/>yj ether , the propylene glycol diethyl ether , propylene glycol 

=J— >l/v7-bT— h. "^^P bfU>^^U 3— ;i/^Pi:**^^lf monomethyl ether acetate , propylene glycol monoethyl ether 

t° U 3— > ^;ux— t;i^. acetate and propylene glycol mono propyl ether acetate are 

JU^ y x^;ux--x;i/. :>'p tf U> desirable. These can use one, two or more kinds simultaneously 
yja-;u^y^Ptf>ux-T;u. "i^PtfL/^^^'J^— 

x-T^k :/peiy>y'j=i-;uvx^;ux-xVk :^ 
pifu>^Up--;i/^/;*f^;ux-T;u7-feT— h. :^ 
ptf u>C7*'J=i-;u^/x^;i/x-T;u7-tT— :^ 
p eu>^7*'j :;p e>ux-T;i'7-tT- hA< 



[0 0 14] *fE^T'li. (A) ia»^>gffllc?§»Lfc 

Sfr3o ±ffi (A) J«»S**»«. «^*-fr«>IBi::. 

(A-1) fiE^^fccfcO^ (A-2) ^^mt^ft^o-^ 

2 5-'3^;K;>*$fflL^^CtA<»^U<. 0. 3-2 



[00 15] (A- ^ ) f&',^k^lfy^fzlt {A-2) 

hi (B) *S+u-hfb^«it (D) K««^ttffl-r 

So 

[0 0 16] *a^u-nb^S!i^LTi*. mii. h 

'jxh+v-^/ (7-trT;U7-t h:^-h) h 
h'J- i -:^p;K+->-^y (7-trT;u7-b 

-h) 5^51 h'J-n-:^h+v-^/ (7-t?^;i/7 
-irh:^-h) ^^iv. hU-s e c-::^h^v-^/ ( 
7-b^;U7-fe h:^— h) ^^J^, h 'J ~ t -7^ h4-v • 
(7-b^;U7-lrh:^-h) i^xh+v-t* 
X (7-t^;^7-bh:^-h) v-n-:;^P7t^+ 
v-ex (7-t^;u7-tr ht'-h) v-i-::^ 
P7K^v-ex (7-t^;U7'tr ^i'V. 
n-:;h+S/-lfX (7-t^;U7 iz h:^-h) ^^»>. 
v-s e c-::^ h4^v- ex (7-tT;b7lr h:^-h) 



[0014] With this invention, after melting (A) component in so 
Ivent, usually adding catalyst and water, it does hydrolysis of 
(A) component. Occasion where hydrolysis , it condenses 
above-mentioned (A) component, it is desirable to use water of 
group per mole and 0,25 to 3 molewhich are displayed with (A 
1) component and Rl O - , R4 O - and theRs O - which (A - 2) 
component has especially it is desirable to add thewater of 0.3 
to 2.5 mole. If quantity of water which it adds is value inside 
range ofthe 0.25 to 3 mole, there is not a possibility uniformity 
of coatingdecreasing, in addition, it is because fear storage 
stability of compositionfor film formation decreasing is little. 
Furthermore, as for water it is desirable to be added to 
discontinuousor continuous. 

[0015] (A-1) Case where hydrolysis , it condenses component 
and/or (A - 2) component (B) metal chelate compound and 
the(D) acid catalyst which are displayed with general formula 
(3) are used. 

[0016] As metal chelate compound, for example triethoxy * m 
ono (acetoacetonate) titanium , tri- n - propoxy * mono 
(acetoacetonate) titanium , tri- i - propoxy * mono 
(acetoacetonate) titanium , tri- n - butoxy * mono 
(acetoacetonate) titanium , tri- s - butoxy * mono 
(acetoacetonate) titanium , tri- t - butoxy * mono 
(acetoacetonate) titanium , diethoxy * bis (acetoacetonate) 
titanium , di- n - propoxy * bis (acetoacetonate) titanium , di- 
i - propoxy * bis (acetoacetonate) titanium , di- n - butoxy * 
bis (acetoacetonate) titanium , di- s - butoxy * bis 
(acetoacetonate) titanium , di- 1 - butoxy ♦ bis 
(acetoacetonate) titanium , mono ethoxy * tris 
(acetoacetonate) titanium , mono n - propoxy * tris 
(acetoacetonate) titanium , mono i - propoxy * tris 
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ec-:?h+£/- KUX {7-tr^;U7izh-J— h) 

h) ThT^rX (7^25^;^7•bh:^-h) 

huxh+v-^y (x^;u7-bh7-feT-h) ^ 
hU-n-':?P7K*v-^/ (X5^;U7'tr h7-b 
T^-h) h'J- i -T^'ajK+tz-^y (x^^^u 

7-trh7-trx-h) h'J-n-:rh+v • 

(x^;U7-t K7-tix-h) K'J-sec-:; 
h4^v-^y (XT;U7-t h7-irx-h) ^9>. h'j 
-t-:^h+t^-^y (x^;U7'fe h7-bx-K) ^^r 
vxh^^v- tfx (x^;U7-lr h7-tT-S) f^^r 
v-n-::/p;K+v ■ ex (xT;u7-trh7'trT- 
h) i>- i -:^a7K^i/ • tfx (X5^;b7-fe h 

7-feT-h) ^iS^>. v-n-T^h^v-ex (x^;i. 
7-^ h7'trT-h) ^4»>. v-s e c-:^h+i/- e 
X (X5^^i.7-b h71rx-h) v-t-:/h+ 
V ■ ex (x^;U7-b h7't'T- h) ^y x h 

^v- h'JX (x^;U7-bh7-bx-h) ^^>. ^y 
-n-:fP7K+v- h'JX (X5^yi.7-bh7-l2i^-h) 
^y- i -:^a7K+v- h'jx (x^;i.7-lr h 
7-trx~-h) ^y-n-:^h4^v- h'JX (X 

T;U7-t! h7-tzi^-h) ^y-sec-:?h^ 
V- h'JX (x^jU7-tr h7izT--h) ^y- 
t-:^h+'>- hux (x^;i.7-feh7-trx-h) 

T^hv^X (x^;U7t: h7-trx— h) ^ 
y (7'tr^;U7-ii h:^-h) h'JX (X5^;b7-fe h7-tr 
T-h) ex (7-t^;u7-tr h-^-h) ex ( 

x^;U7-tr h7-tx— h) h'JX (7-tr^;U7 

-bh:^-h) ^y (x^;i.7-l2 h7-trT-h) 
i:<0?^^>+U-h^b&«l; h'jxh**>-^y (7ir 
^JU7-trh:h-h) v;H3-0A. h'J-n-:^P7K+ 
v-^y (7-tr^;u7-tr h:^— h) h'J 
- i -7fP7K+v • ^y (7-t^;u7-lr h-^- h) vju 
i3xrt?A. h'J-n-:f h^v-^y (7-ir^jU7-ir h 
±— h) v;b=ixr^A. h'j-sec-:^h^v-^y 
(7-t?9^;L'7-tr h±-h) vjH3xrt7A. h'j-t-:; 
h4^v-^y (7-t^>U7-tr h:f-h) vJHjxh?a, 
i/xh+v-ex (7-b^;u7'fe h:^— h) i>)iz^-^ 
A. v-n-:/p;K4Pv . ex (7-tT;U7-ir h:h-h 
) i;;H] -'t;A. V- i -^^Q/K+i/ • ex {7i2f^;U 

7-tJh-^— h) i^jmxr^A. i;-n-:?h+i/- ex 

(7-ti^;u7-tr h:^-h) vJUaxr^^A. v-sec~ 
3fh+v-ex (7-tr5^Jl/7-tr h:^-h) v;U3-H7A 
, t-:^h4v- ex (7-fe5^JU7'feh:h- h) i> 
;u=}X'^i., ^yxh+v- h'JX (7-fef^;L'7-fe h:l- 
-h) vji.3X'i7A. ^y-n-:/p;K+v- h'Jx { 
7-tr^jU7-bh-*— h) v;u=ix't?A, ^y-i-:/Q 
?t^4rv- h'JX {yii^)l7-izhi—h) i})lz}=Lr^JU 



(acetoacetonate) titanium , mono n - butoxy * tris 
(acetoacetonate) titanium , mono s - butoxy * tris 
(acetoacetonate) titanium , mono t - butoxy * tris 
(acetoacetonate) titanium , tetrakis (acetoacetonate) titanium , 
triethoxy ♦ mono (ethyl aceto acetate) titanium , tri- n - 
propoxy * mono (ethyl aceto acetate) titanium , tri- i - 
propoxy * mono (ethyl aceto acetate) titanium , tri- n - 
butoxy * mono (ethyl aceto acetate) titanium , tri- s - butoxy * 
mono (ethyl aceto acetate) titanium , tri- 1 - butoxy * mono 
(ethyl aceto acetate) titanium , diethoxy * bis (ethyl aceto 
acetate) titanium , di- n - propoxy * bis (ethyl aceto acetate) 
titanium , di- i - propoxy * bis (ethyl aceto acetate) titanium , 
di- n - butoxy * bis (ethyl aceto acetate) titanium , di- s - 
butoxy * bis (ethyl aceto acetate) titanium , di- 1 - butoxy * bis 
(ethyl aceto acetate) titanium , mono ethoxy * tris (ethyl 
aceto acetate) titanium , mono n - propoxy * tris (ethyl aceto 
acetate) titanium , mono i - propoxy * tris (ethyl aceto 
acetate) titanium , mono n - butoxy * tris (ethyl aceto acetate) 
titaniimi , mono s - butoxy * tris (ethyl aceto acetate) titanium , 
mono t - butoxy * tris (ethyl aceto acetate) titanium , tetrakis 
(ethyl aceto acetate) titanium , mono (acetoacetonate) tris 
(ethyl aceto acetate) titanium , bis (acetoacetonate) bis (ethyl 
aceto acetate) titanium and tris (acetoacetonate) mono (ethyl 
aceto acetate) titanium or other titanium chelate compound ; 
triethoxy * mono (acetoacetonate) zirconium , tri- n - 
propoxy * mono (acetoacetonate) zirconium , tri- i - propoxy 

* mono (acetoacetonate) zirconium , tri- n - butoxy * mono 
(acetoacetonate) zirconium , tri- s - butoxy * mono 
(acetoacetonate) zirconium , tri- 1 - butoxy * mono 
(acetoacetonate) zirconium , diethoxy * bis (acetoacetonate) 
zirconium , di- n - propoxy * bis (acetoacetonate) zirconium , 
di- i - propoxy * bis (acetoacetonate) zirconium , di- n - butoxy 

* bis (acetoacetonate) zirconium , di- s - butoxy * bis 
(acetoacetonate) zirconium , di- 1 - butoxy * bis 
(acetoacetonate) zirconium , mono ethoxy * tris 
(acetoacetonate) zirconium , mono n - propoxy * tris 
(acetoacetonate) zirconium , mono i - propoxy * tris 
(acetoacetonate) zirconium , mono n - butoxy * tris 
(acetoacetonate) zirconium , mono s - butoxy * tris 
(acetoacetonate) zirconium , mono t - butoxy * tris 
(acetoacetonate) zirconium , tetrakis (acetoacetonate) 
zirconium , triethoxy * mono (ethyl aceto acetate) zirconium , 
tri- n - propoxy * mono (ethyl aceto acetate) zirconium , tri- i - 
propoxy * mono (ethyl aceto acetate) zirconium , tri- n - 
butoxy * mono (ethyl aceto acetate) zirconium , tri- s - butoxy 

* mono (ethyl aceto acetate) zirconium , tri- 1 - butoxy * 
mono (ethyl aceto acetate) zirconium , diethoxy * bis (ethyl 
aceto acetate) zirconium , di- n - propoxy * bis (ethyl aceto 
acetate) zirconium , di- i - propoxy * bis (ethyl aceto acetate) 
zirconium , di- n - butoxy * bis (ethyl aceto acetate) zirconium 
di- s - butoxy * bis (ethyl aceto acetate) zirconium , di- 1 - 
butoxy * bis (ethyl aceto acetate) zirconiimi , mono ethoxy * 
tris (ethyl aceto acetate) zirconium , mono n - propoxy * tris 
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) v;Hj-»t?A. ^y-s e c-:?h+v- h'JX (7 

hUX (7'tr^;i/7'fe K:f-h) t 
h7+X (7-trT;b71r h:f-h) h'J 
xh+S/-^y {x^;U7'bh7-bT-h) y^Uunr:? 
A. h'j-n-~:^p;K^v-^y (x^;i.7-b h7-trx 
-h) i/vmnrt^A. h'j- i -:/a/K:^v-^y (x 
^;u7-bh7-b7^"-h) v;i/axr>A. h'j-n-:?h 
(x^;U7-tr h7-t!T-h) vyuzi-'!?^. 
h'j-sec-:;h+v-^y (X9^;U7-tr h7-bT- 

7-tz K7-tZT-h) vx h^v • ifX ( 

x^;U7-irh7-tri^-h) v^Unx^A. i;~n-:^a 
7K+v-fx (x^;U7-feh7-feT-h) i?;u=ixH7A 
, V- i -T^PTtf^rv- t:x (x^;u71z h7-trT-h 
) i/^uzi-r^A. v-n-:?h4^v • fx (x^;u7-tr 
h7-trT-h) v;i/zixr;7A. v-s e c-:?h4^v - 
t'X (x^;U7-b h7-trT-h) v;u=ixr;7A. v- t 
-^h+v-fx (x^;U7-tiK7-bx-h) v;uzix 
'i^A, qeyxh+v- K'jx (x5^;U7-feh7-lri^-h 

) i/;Uzixrt7A. ^y-n-:/P7K+v- h'JX (x^ 
;u7-b h7iri^-h) v;upxr;7A, ^/-i-T^'P/tC 
4->- hUX (x^;U7-tr h7iZT-h) v^l/^xri^A 
, ^y-<n-^h^v- hUX (x^;U7'tr h7-trx— 
h) v;H3~0A. ^/-s e c-:^h^v- S';x ( 
x^;i.7-feh7ir7^-K) vyuaxr:?^. ^y-t-y 
h+v- hUX (x^;u7-t h7-trT— h) v^U^xr^ 
A. T^K^^X (x5^;U7-t h7-feT-h) e?;Hix»:? 
A. ^/ (7iz^;i/7-tr h) h'jX (x5^;U7-tr 
h7-tx-h) v;i.ax.OA. ex (7-fe^;U7-tr h:h 
-h) ex (x^;i/7'fe K7-t?x— h) v;U3xOA. 
hUX (7-t^;U7-ir h:^-h) (X5^;i,7-tr h7 
•tr-h) v;nixr;;A/d:.lfa)v;uaxrt7A+b-hib 
^1*: hUX (7-tr^;U7-trh-f-h) 7;U5xrt^A, 
h'jX (x^;i.7-tr K7-tx-h) 7;US-0A?S:<t*a) 
7;uaxr;7A^U-hib^tl; 3Si:S^(f'5C<h*<"T?^ 

[0 0 17] skmt^tLxit. ^wmi^^ismmm^m 

y:^>K. vri't^K. t 

U-r>K. y^;UTP>K. 7ve>M. -tr/vv^^, 

, 2-x^;i/^+-9->K. tly^>M. Xx7'J>K. 

uz-^uK. -9-'j^;uK. sas^. p 

-75/SS§K. p- h;ux>x;u;n>K. 'O-lfv 
x;u7n>K. ^y^ppRK. e;^ppRK. h'j<7P 
DBK. hU:7;u:tPKe. ^K. 7P>S. xyU7fx> 

y^m. y^m. -j^x^k. ?S5»^f^'^^if 



(ethyl aceto acetate) zirconium , mono i - propoxy * tris 
(ethyl aceto acetate) zirconium , mono n - butoxy * tris (ethyl 
aceto acetate) zirconium , mono s - butoxy * tris (ethyl aceto 
acetate) zirconium , mono t - butoxy * tris (ethyl aceto 
acetate) zirconium , tetrakis (ethyl aceto acetate) zirconium , 
mono (acetoacetonate) tris (ethyl aceto acetate) zirconium , 
bis (acetoacetonate) bis (ethyl aceto acetate) zirconium and 
tris (acetoacetonate) mono (ethyl aceto acetate) zirconium or 
other zirconium chelate compound ; You can list metal chelate 
compound which it can list tris (acetoacetonate) aluminum anc 
tris (ethyl aceto acetate) aluminum or other aluminum chelate 
compound ; the , etc titanium contains especially as desirable 
example. 



[0017] As acid catalyst, Thing which lists organic acid and inoi 
ganic acid to do, As organic acid, for example acetic acid , 
propanoic acid , butanoic acid , pentanoic acid , hexanoic aci( 
heptanoic acid , octanoic acid , nonanoic acid , decanoic acid 
oxalic acid , maleic acid , methylmalonic acid , the adipic acid 
sebacic acid , gallic acid , butanoic acid , mellitic acid , 
arachidonic acid , the shikimic acid , 2 - ethyl hexanoic acid , 
oleic acid , stearic acid , linolic acid , linoleic acid , the salicy 
acid , benzoic acid , p - amino benzoic acid , p-toluenesulfonic 
acid , benzenesulfonic acid , monochloroacetic acid , the 
dichloroacetic acid , trichloroacetic acid , trifluoroacetic acid , 
formic acid , malonic acid , sulfonic acid , the phthalic acid , 
fiimaric acid , citric acid and tartaric acid etc can be listed. P 
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. 7P>e, 7^i;uB. y^m. ^?x>K. a^K*^ 



[0 0 18] ±lB^B+u-h<b'&«!!^KMj«a)fl6ffla 
ooMssiiir^ttr. -tti-^'tio. ooi'-io 

SSS. »^t<ia:o. 0 1-^1 0Ma:S&a)f6Sr*fe^ 
o 4fc\ *«D^lrfcl^r^±»D*»»i6^1*^<tl*. (A 
) f&i^^O-ORK -ORK -OR5T*a^?ixSS*<1 

0 0%*a*«^»LTOHS^*y. ^±l^iS^Lfr4ia) 

. JD*»»tl*. ±gE (A) ja»lC#*4l^R20-S. 

'^l^mizi^i^rit (A) ^^li^D*^^^^. ^^UTt 

t^r. (A) lig^:^^^)D*53W^<!:#a);^ffil*Ji®0- 

1 00°C. »*L<I*1 S-SO^Crfc^o 



[00 1 9] *^Bja)KJf^iSffliiSi$i^*lcfc{t^M^<* 
(^^»D7K»«$S^4^}ftSt) 1 0 0MSgPl3>t^Lr. a 

^ft 1 0fl&fflffl^*< 1 0 9 0 assii (^±^ip*»«^ 
^^fe^S) . »$t<ii2o-8oasT*fc*o a*&f* 
ia)ffifflSij^A<i omsa*;sr*fe«>^, m^&om^ 



[0 0 2 0] :$:9tmmmmt&fm\t±E(D&mm 



inorganic acid, for example hydrochloric acid , nitric acid , 
sulfuric acid , fluoroacid and phosphoric acid etc can be listed 
Among these, it can list organic acid, as desirable example 
acetic acid ,the propanoic acid , oxalic acid , maleic acid , 
formic acid , malonic acid , phthalic acid , the fumaric acid , 
citric acid and tartaric acid especially are desirable. 

[0018] Above-mentioned metal chelate compound and amount 
used of acid catalyst, usually, respective 0.001 to 10 parts by 
weight , are range of preferably 0.01 to 10 parts by weight vis-; 
vis thetotal amount 100 parts by weight of (A) component 
(Complete hydrolyzate/condensate conversion). Furthermore , 
regarding to this invention, complete hydrolyzate/condensate, 
the- O R2 in (A) component, group which is displayed with - 
O R4 andthe - O R5 doing 100 % hydrolysis, it becomes OH 
group, it shows those whichare condensed completely. In 
addition, it is possible to add metal chelate compound and acid 
catalyst, in theaforementioned solvent beforehand and, or it is 
possible to melt inunderwater at time of water addition dispers( 
Regarding to this invention, those where hydrolysis, R2 O - 
basis, R4 O -basis, or R5 O - basic everything which are incluA 
in theabove-mentioned (A) component do not have necessity 
hydrolysis to bedone, just for example 1 hydrolysis are done. 
2 or more hydrolysis those which are done. Or, it means that 
these mixture form. In addition, after hydrolysis, it is possible 
to condense (A) componentregarding manufacturing method of 
this invention. Regarding to this invention, condensation 
silanol group of hydro lysate of (A) component condensing, it is 
something which formed Si-O-Si bond, but with the this 
invention, it is not necessary for silanol group to have 
condensed entirely,those which silanol group of little part 
condenses. It is a concept which includes fact that also mixture 
etc ofthose where extent of condensation differs is formed. 
Regarding to this invention, when hydrolysis doing (A) 
component, temperatureis 0 to 100 and preferably 15 to 
80 °C usually. 

[0019] As for portion used of polymer 1 and polymer 2 in in co 
mposition for thefilm formation of this invention, portion used 
of polymer 1 10 to 90 parts by weight (Complete 
hydrolyzate/condensate conversion), is preferably 20 to 80 
weightvis-a-vis total weight (Complete hydrolyzate/condensate 
conversion) 100 parts by weight of polymer 1 and polymer 2. 
When portion used of polymer 1 is under 10 parts by weight, 
when there are timeswhen long term storage stability of 
solution is inferior, portion used of polymer 1 exceeds 90 parts 
by weight, there is a possibility mechanical strength of 
coatingdecreasing. 

[0020] Composition for film formation of this invention is co 
mposition which is acquiredwith above-mentioned 
manufacturing method, but content of alcohol of theboiling 
point 100 **C or below in composition, being a 20 vnVo or less 
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and a especially 5 wt% or less is desirable, alcohol of boiling 
point 100 °C or below is an above-mentioned (A-1) 
component and times whenit occurs case of condensation of 
hydrolysis and/or of (A - 2) component,in order content 20 
wt% or less and to become preferably 5 wt% or less, it is 
desirableto remove distillation etc with. 

[0021] Composition for film formation of this mvention furthe 
rmore may contain thebelow-mentioned organic solvent. As 
organic solvent which is used for this invention, for example n 
pentane , i - pentane , the n-hexane , i - hexane , n - heptane , i • 
heptane , 2,2,4 - trimethyl pentane , n-octane , thei - octane , 
cyclohexane and methylcyclohexane or other aliphatic 
hydrocarbon solvent ; benzene , toluene , xylene , ethyl 
benzene , trimethyl benzene , methylethyl benzene , n - 
propyl benzene , i - propyl benzene , diethyl benzene , i - butyl 
benzene , triethyl benzene , di- i - propyl benzene , n - amyl 
naphthalene and trimethyl benzene or other aromatic 
hydrocarbon solvent ; ; acetone , methylethylketone and 
methyl - n - propyl ketone , methyl - n-butyl ketone , 
diethyl ketone and methyl -i - butyl ketone , methyl - n - 
pentyl ketone , ethyl - n-butyl ketone , methyl - n-hexyl 
ketone , di- i - butyl ketone , trimethyl nonanone , 
cyclohexanone , 2 - hexanone , methyl cyclohexanone , 2,4 - 
pentanedione , acetonylacetone , diacetone alcohol , 
acetophenone and foehn A/or other ketone solvent ; 
ethyl ether , i - propyl ether , n-butyl ether , n-hexyl ether , 2 - 
ethylhexyl ether , ethylene oxide , 1,2 - propylene oxide , 
dioxolane , 4 - methyl dioxolane , dioxane , dimethyl dioxane , 
ethylene glycol monomethyl ether , ethyleneglycol monoethyl 
ether , ethyleneglycol diethyl ether , ethyleneglycol mono n- 
butyl ether , ethyleneglycol mono n-hexyl ether , 
ethyleneglycol mono phenyl ether , ethyleneglycol mono 2 - 
ethyl butyl ether , ethyleneglycol dibutyl ether , diethylene 
glycol monomethyl ether , diethylene glycol monoethyl ether , 
diethylene glycol diethyl ether , diethylene glycol mono n- 
butyl ether , diethylene glycol di- n-butyl ether , diethylene 
glycol mono n-hexyl ether , ethoxy tri glycol , tetraethylene 
glycol di- n-butyl ether , tripropylene glycol monomethyl 
ether , tetrahydrofuran and2 - methyl tetrahydrofuran or 
other ether solvent ; diethyl carbonate , methyl acetate , 
ethyl acetate , - butyrolactone , - valerolactone , n- 
propyl acetate , i-propyl acetate , n-butyl acetate , i-butyl 
acetate , sec-butyl acetate , acetic acid n - pentyl , acetic acid 
pentyl , acetic acid 3 - methoxybutyl , methyl acetate pentyl , 
acetic acid 2 - ethyl butyl , 2-ethylhexyl acetate , benzyl 
acetate , cyclohexyl acetate , methyl acetate cyclohexyl , 
acetic acid n - nonyl , methyl acetoacetate , ethyl acetoacetate 
ethylene glycol monomethyl ether acetate , ethylene glycol 
monoethyl ether acetate , diethylene glycol monomethyl ether 
acetate , diethylene glycol monoethyl ether acetate , 
diethylene glycol acetate mono n-butyl ether , acetic acid 
propylene glycol monomethyl ether , acetic acid methoxy tri 
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glycol , ethyl propionate , n-butyl propanoate , propanoic 
acid i - amyl , diethyl oxalate , oxalic acid di- n-butyl , methy 
lactate , ethyl lactate , n-butyl lactate , lactic acid n - amyl , 
diethyl malonate , dimethyl phthalate and diethyl phthalate 
or other ester type solvent ; N - methyl formamide , N,N- 
dimethylformamide , N,N-di ethyl formamide , acetamide , N - 
methyl acetamide , N,N-dimethylacetamide , theN - methyl 
propionamide and N-methyl-pyrrolidone or other nitrogen- 
containing system solvent ; dimethyl sulfide , diethyl sulfide , 
thiophene , tetrahydrothiophene , the dimethyl sulfoxide , 
sulfolane and 1 ,3 - propane sultone or other sulfur-containing 
solvent etc can be listed. Mixing one, two kinds or more, you 
can use these. 



[0022] Composition for film formation of this invention furthe 
rmore as description belowmay contain component. 

-diketone 

As -diketone, acetylacetone , 2,4 - hexanedione , 2,4 - hept 
ane dion , 3,5 - heptane dion , 2,4 - octane dion ,the 3,5 - 
octane dion , 2,4 - nonane dion , 3,5 - nonane dion and 5 - 
methyl - 2,4 - hexanedione , 2,2,6,6 - tetramethyl -3,5 - 
heptane dion , it is a 1,1,1,5,5,5 - hexafluoro - 2,4 - heptane 
dion or other one, tv/o or more kinds. Regarding to this 
invention, usually -diketone content in composition for 
film formation,is range of 0. 1 to 100 parts by weight and 
preferably 0.2 to 80 parts by weight vis-a-vis total amount 100 
parts by weight of (A) component (Complete 
hydrolyzate/condensate conversion). If -diketone is added in 
this kind of range, as fixed storage stability isacquired, fear 
coating uniformity or other characteristic of composition for 
film formation decreasing islittle. As for this -diketone, 
hydrolysis of (A) component and adding after the 
condensation reaction are desirable. 

[0023] Other additive 

Furthermore it is possible to add colloidal silica , colloidal alun 
na , organic polymer andthe surfactant or other component 
to composition for film formation which is acquired with this 
invention, colloidal silica is dispersion which disperses 
anhydrous silicic acid of for example high purity to 
theaforementioned hydrophilic organic solvent, usually, 
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average particle diameter 5 to 30 m , the preferably 10 to 20 
m and solid component concentration is something of 10 
to 40 weight % extent. This kind of, as colloidal silica, for 
example Nissan Chemical Industries, Ltd. PB 69-054-4069) 
make, methanol silica sol and isopropanol silica sol ;the 
Catalysts & Chemicals Industries Co. Ltd. (DB 69-054-4929) 
make and Oscal etc are listed. As colloidal alumina, alumina 
sol 520 of Nissan Chemical Industries, Ltd. (DB 69-054-4069) 
make, same 100, same200; alumina clear sol of Kawaken Fine 
Chemicals Co. Ltd. (DB 69-064-3671) make, you can list 
alumina sol 10 and thesame 132 etc. As organic polymer, 
compound , possess sugar chain structure compound , vinyl 
amide type polymer , the (meth)acrylic polymer , aromatic 
vinyl compound , dendrimer , polyimide , polyamic acid , pol; 
arylene , polyamide , the poly quinoxaline , polyoxadizole 
and fluoropolymer etc which possess for example 
polyalkylene oxide structure can belisted. As surfactant, you 
can list for example nonionic surfactant , anionic surfactant , 
cationic surfactant and the amphoteric surfactant , etc 
furthermore, silicone surfactant and polyalkylene oxide 
surfactant , can list the fluorine containing surfactant and 
acrylic surfactant etc. As embodiment of aforementioned 
surfactant, polyoxyethylene lauryl ether , polyoxyethylene 
stearyl ether and the polyoxyethylene oleyl ether or other 
polyoxyethylene alkyl ether; polyoxyethylene n-octyl phenyl 
ether and polyoxyethylene n - nonyl phenyl ether or other 
polyoxyethylene alkyl phenyl ethers ; polyethylene glycol 
dilaurate and polyethylene glycol distearate or other 
polyethylene glycol diester; sorbitan fatty acid esters ;the 
aliphatic acid modified polyester; tertiary amine modified 
polyurethanes ; polyethylene imines or other other things, 
with tradename below the , KP ( Shin-Etsu Chemical Co. Ltd. 
(DB 69-057-0064) make), poly flow ( Kyoeisha Chemical Co. 
Ltd. (DB 69-145-1389) make), F Top (Tohkem Products 
Corporation (DB 69-104-6825) supplied) and Megafac ( 
Dainippon Ink & Chemicals Inc. (DB 69-057-4512) make), the 
Fluorad ( Sumitomo 3M Limited (DB 69-059-9717) make), 
Asahi Guard and Surfron (Above, Asahi Glass Co. Ltd. (DB < 
055-3888) make), Disperbyk ( BYK Chemie * Japan Ltd. 
make), Solsperse ( Zeneca, Ltd. make) etccan be listed. You 
can use these surfactant combining alone or 2 kinds or more. 

[0024] Total solid component concentration of composition f 
or film formation of this invention, is preferably andthe 2 to 
30 weight%, it is adjusted appropriately according to use 
objective. When total solid component concentration of 
composition is 2 to 30 weight%, film thickness of 
coatingbecomes suitable range, it is something where also 
storage stability is superior. In addition, weight average 
molecular weight of all polyorganosiloxane component 
(hydrolyzate/condensate of (A) component) in 
compositionwhich is acquired in this way, usually, is 1,000 to 
120,000 and the preferably 1.200 to 100,000 extent. 
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[0025] When composition of this invention, applying to silico 
n wafer , Si02 wafer and the SiN wafer or other group materi: 
it can use spin coating , immersion method , roll coating 
method and the spray method or other coating means. 

[0026] In this case film thickness, with thickness 0.05 to 1.5 
m extent and twice coating can form thecoating of 
thickness O.l to 3 m extent with one coating as dry film 
thickness, after that, it can drywith ambient temperature, or 
with temperature ofthe 80 to 600 °C extent, usually, 5 to 24 
O min extent can heat and glass or itcan form insulating film of 
large Otaka molecule by drying. In this case it can use hot 
plate , oven and furnace etc as theheating method, under 
atmosphere, under nitrogen atmosphere , argon atmosphere 
and vacuum, thevacuum which controls oxygen concentration 
being low as heated atmosphere, it is possibleto do. 

[0027] Interlayer insulating film which is acquired in this way ii 
superior in insulating property, theuniformity of coated film, 
crack resistance of dielectric constant characteristic and 
coating, from thefact that it is superior in surface hardness of 
coating, LSI and the system L ti, DRAM, SDRAM, RDRAM an 
interlayer insulating film for D - RDRAM or other 
semiconductor element,the surface coating or other protective 
film of semiconductor element, interlayer insulating fihn of 
multilayer metallized substrate, it is useful in theprotective film 
and insulating preventive fihn or other application for liquid 
crystal display element. 

[0028] 

[Working Example(s)] Below, listing Working Example, fiirthe 
nnore you explain this inventionconcretely. Furthermore , if 
you do not specially mention parts and % inthe Working 
Example and Comparative Example, fact that it is respective 
parts by weight and a wt% hasbeen shown. In addition, apprais 
of composition for fihn formation in in Working Example 
issomething which it measured following way. 

[0029] Weight average molecular weight (Mw) 

It measured due to gel permeation chromatography (GPC) meth 
od due to below-mentioned condition. 

Sample : You used tetrahydrofliran melted hydrolyzate/conden* 
ate Ig, in tetrahydrofiiran of 100 cc andmanufactured as solvent 

Standard polystyrene : Standard polystyrene of United States Pr 
essure Chemical Co. supplied was used. 

Equipment : High temperature high speed gel permeation chron 
atogram (model 1 50 - C ALC / GPC) of United States Waters 
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supplied 

Column : Shodex A - 80M(length 50 cm) of Showa Denko K.f 
(DB 69-110-9268) make 

Measurement temperature : 40 ^'C 

Flow rate : 1 cc/min 

[0030] Dielectric constant 

On 8 inch silicon wafer, composition sample was applied makin 
g use of spin coating method, on the hot plate with 100 °C 4 
min substrate was dried with 4 min and 250 **C,fiirthermore 12 
0 min substrate was calcined in vacuum oven of 450 "^C. 
aluminum vapor deposition was done on substrate which is 
acquiredjthe dielectric constant evaluation substrate was 
produced, dielectric constant, HP 1 645 1 B electrode and 
HP4284A Precision LCR Meter of Yokogawa * Hewlett- 
Packard Ltd. make using, itcalculated from capacity in 10 KHz 

[0031] Mechanical strength 

On 8 inch silicon wafer, composition sample was applied makin 
g use of spin coating method, on the hot plate with 100 4 
min substrate was dried with 4 min and 250 °C, furthermore 12 
0 min substrate was calcined in vacuum oven of 450 °C. film 
which is acquired was measured due to thecontinual stiffness 
measurement method making use of nano indene tar XP(nano 
instrument supplied), modulus wasmeasured. 

[0032] Fihn thickness uniformity 

Composition for film formation, on 8 inch silicon wafer, was ap 
plied with condition ofthe rotation rate 2,000 rpm and 17 
second making use of spin coater. silicon wafer which applied 
composition for film formation after that,making use of hot 
plate which is kept in temperature of 85 ^'C, the4 min was 
heated, organic solvent scatter was done. Next, silicon wafer 
which applied composition for film formation making use 
ofthe hot plate which is kept in temperature of 200 **C, 4 min 
washeated, coating was formed on silicon wafer. 5 0-point it 
measured inside paint film surface film thickness of coating 
which itacquires in this way, making use of optical fihn 
thickness gauge (Rudolph Te chnologies supplied and Spectr; 
laser 200). it calculated 3 of film thickness which is 
acquired,appraised with below-mentioned reference. 

.circ. ; 3 of coating under of 35 nm 

X ; 3 of coating 35 nm or greater 

[0033] Long term storage stability 
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With 20 °C 5 months composition for film formation which is 
retained, onthe 8 inch silicon wafer, was applied with conditior 
of rotation rate 2,000 rpm and 1 7 secondmaking use of spin 
coater. silicon wafer which applied composition for film 
formation after that,making use of hot plate which is kept in 
temperature of 85 **C, the4 min was heated, organic solvent 
scatter was done. Next, silicon wafer which applied 
composition for film formation making use ofthe hot plate 
which is kept in temperature of 200 ®C, 4 min washeated, 
coating was formed on silicon wafer. 5 0-point it measured 
inside paint film surface fihn thickness of coating which 
itacquires in this way, making use of optical film thickness 
gauge (Rudolph Te chnologies supplied and Spectra laser 
200). film thickness of film thickness which is acquired was 
measured, the storage stability was appraised with film thicknes 
rate of increase which was sought with formula below . 

Film thickness rate of increase (%)= ((film thickness after retai 
ning) - (film thickness before retaining)) (film thickness 
before retaining) X 100 

0 : Film thickness change ratio 10 % 

: 10 % < film thickness change ratio 20 % 

X : 20 % < film thickness change ratio 

[0034] Synthesis example 1 

In quartz separable fiask, after melting methyl trimethoxysilan 
e 154. Ig and tetramethoxy silane 48. Ig and diiso propoxy 
titanium bis ethyl acetyl acetate 0.96g inthe propylene glycol 
monomethyl ether 200g, agitating with 3/1 motor, it stabilized 
solution temperature in the65 °C. Next, 2 hours applying 
deionized water 92g, it added to solution, after that, with 65 
®C 4 hours after reacting, the reaction mixture was cooled to 
room temperature, propylene glycol monomethyl ether 299g 
it added in this reaction mixture, it removed solution which witl 
the50 °C includes methanol from reaction mixture with 299g 
evaporation, acquired the reaction mixture, condensate or 
other weight average molecular weight which it acquires in this 
way was 6,400. 

[0035] Synthesis example 2 

In quartz separable flask, after melting methyl trimethoxysilan 
e 154. Ig and tetramethoxy silane 48. Ig and maleic acid 1 inthe 
propylene glycol monomethyl ether 200g, agitating with 3/1 
motor, it stabilized solution temperature in the65 °C. Next, 2 
hours applying deionized water 92g, it added to solution, afte 
that, with 65 °C 4 hours after reacting, the reaction mixture 
was cooled to room temperature, propylene glycol 
monomethyl ether 299g it added in this reaction mixture, it 
removed solution which with the50 includes methanol from 
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reaction mixture with 299g evaporation, acquired the reaction 
mixture, condensate or other weight average molecular weight 
which it acquires in this way was 3,100. 

[0036] Working Example 1 

It mixed reaction mixture 20g which is acquired with synthesis i 
xample 1 and reaction mixture 20gwhich is acquired with 
synthesis example 2, filtered with Teflon fiher of 0.2 m 
holediameter and acquired composition for film formation of 
this invention, composition which is acquired with spin 
coating method was applied onthe silicon wafer, dielectric 
constant of coating which is acquired 2.56 showedlow value, 
modulus of coating was superior in 6.6 GPa and themechanical 
strength. When 3 of coating was measured, it was superior 
in 9.3 nmand coating uniformity. In addition, when storage 
stability of solution is appraised, increase membraneratio after 
5 months 6.3 % showed storage stability which is superior. 

[0037] Working Example 2 

It mixed reaction mixture 6g which is acquired with synthesis e: 
ample 1 and reaction mixture 34gwhich is acquired with 
synthesis example 2, filtered with Teflon filter of 0.2 m 
holediameter and acquired composition for film formation of 
this invention, composition which is acquired with spin 
coating method was applied onthe silicon wafer, dielectric 
constant of coating which is acquired 2.79 showedlow value, 
modulus of coating was superior in 7.4 GPa and themechanical 
strength. When 3 of coating was measured, it was superior 
in 10.2 nmand coating uniformity. In addition, when storage 
stability of solution is appraised, increase membraneratio after 
5 months 8.9 % showed storage stability which is superior. 

[0038] Working Example 3 

It mixed reaction mixture 34g which is acquired with synthesis « 
xample 1 and reaction mixture 6gwhich is acquired with 
synthesis example 2, filtered with Teflon filter of 0.2 m 
holediameter and acquired composition for film formation of 
this invention, composition which is acquired with spin 
coating method was applied onthe silicon wafer, dielectric 
constant of coating which is acquired 2.54 showedlow value, 
modulus of coating was superior in 5.2 GPa and themechanical 
strength. When 3 of coating was measured, it was superior 
in 8.6 rmiand coating uniformity. In addition, when storage 
stability of solution is appraised, increase membraneratio after 
5 months 6.0 % showed storage stability which is superior. 

[0039] Working Example 4 

It mixed reaction mixture 20g and are acquired with synthesis e: 
ample 2 reaction mixture 20g and theacetylacetone 0.8g which 
are acquired with synthesis example 1, filtered with Teflon filte 
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ofO.2 m hole diameter and acquired composition for film 
formation of this invention, composition which is acquired 
with spin coating method was applied onthe silicon wafer, 
dielectric constant of coating which is acquired 2.56 showedlow 
value, modulus of coatmg was superior in 6.4 GPa and 
themechanical strength. When 3 of coating was measured, 
it was superior in 9.4 nmand coating uniformity. In addition, 
when storage stability of solution is appraised, increase 
membraneratio after 5 months 4.8 % showed storage stability 
which is superior. 

[0040] Working Example 5 

It mixed poly isopropyl methacrylate 4g of reaction mixture 20 
g and are acquired with synthesis example 2 thereaction mixture 
20g and weight fraction child quantitative approximately 4,000 
which areacquired with synthesis example 1, filtered with Teflo 
filter of 0.2 m hole diameter andacquired composition for 
film formation of this invention, composition which is 
acquired with spin coating method was applied onthe silicon 
wafer, dielectric constant of coating which is acquired showe< 
low value inthe 2.33 and emergency, modulus of coating in 4.0 
GPa andthe emergency low dielectric constant was superior 
comparatively in mechanical strength. When 3 of coating 
was measured, it was superior in 10.3 nmand coating uniformit> 
In addition, when storage stability of solution is appraised, 
increase membraneratio after 5 months 6.6 % showed storage 
stability which is superior. 

[0041] Working Example 5 

It mixed polyethylene glycol of reaction mixture 20g and are ac 
quired with synthesis example 2 thereaction mixture 20g and 
weight fraction child quantitative approximately 2,000 which 
areacquired with synthesis example 1, filtered with Teflon filter 
of 0.2 m hole diameter andacquired composition for film 
formation of this invention, composition which is acquired 
with spin coating method was applied onthe silicon wafer, 
dielectric constant of coating which is acquired showed low val 
inthe 2.30 and emergency, modulus of coating in 3.9 GPa 
andthe emergency low dielectric constant was superior 
comparatively in mechanical strength. When 3 of coating 
was measured, it was superior in 1 0. 1 nmand coating uniformit 
In addition, when storage stability of solution is appraised, 
increase membraneratio after 5 months 6.5 % showed storage 
stability which is superior. 

[0042] Comparative Example 1 

Only reaction mixture which is acquired with synthesis example 
1 other than using, youappraised to similar to Working 
Example 1 . dielectric constant of coating which is acquired 
showed 2.59and low value, but modulus of coating was 
something which isinferior to 3.2 GPa and mechanical strength. 
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[0043] Comparative Example 2 

Only reaction mixture which is acquired with comparative syntJ 
esis example 2 other than using, youappraised to similar to 
Working Example 1 . modulus of coating was superior in 7.6 
GPa and mechanical strength, butthe dielectric constant of 
coating which is acquired 3.03 was highvalue. In addition, whe 
storage stability of solution is appraised, increase filmratio afte 
5 months was something which is inferior to 14,4 % andthe 
storage stability. 

[0044] 

[Effects of the Invention] It is possible to offer composition ( 
material for interlayer insulating film) for film formation 
which is superiorin coating uniformity , dielectric constant , 
mechanical strength and long term storage stability or other 
balance according to thethis invention, alkoxysilane by doing 
hydrolysis under existing of metal chelate compound andthe 
acid catalyst. 
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